LINEAR EQUATIONS AND INEQUALITIES 



Défi ne Linear Kouations 


A linear équation in one unknown 
variable x is an équation of the forai 
ax + b - 0, where a, b a R and a*0. 

A solution to a linear équation is 
any replacement or substitution for the 
variable x that makes the statement true. 
Two linear équations are said to be 
équivalent if they hâve exactly the same 
solution. 

lîlfl v> 

3x x-2 _25 
3~~~6 


Solve the équation 


Solution 


Multiplying each side of the given 
équation by 6 


9jc— 2(jc— 2) = 

25 

=> 9jc-2x+4 = 

25 

=> Ix = 

21 

=> x = 

3 

I ilK'dv 9 


Substituting x = 

3 in 

équation. 


3 3-2 

-(3)- Z = 

2 3 

25 

6 

9 1 

2 3 

25 

25 

25 

6 

6 


Since x = 3 makes the original 
itatement true, thercfore the solution is 
;orrect. 


Some fractional équations may 
hâve no solution. 


Solve — — 2- — , y*l 


y - 1 


y-i 


Solution 


Multiplying both sides by y - l,t 


we get 


3-2(y-l) 

3-2y+2 

-5y 

>> 


3y 

3y 

-5 

1 


Check 


Substituting y = 1 in the 

given équation, we hâve 
3 „ 


1-1 

1-2 

0 


1-1 

3 

0 


But — is undefined. So y=l 
0 

cannot be a solution. 

Thus the given équation has not 
solution. 


3*-l 2x 

Solve =x, x^\ 


3 jc— 1 


Solution 


Multiplying each side by 3(jc - 1) 









(x-1X3jc-1)-6jc 

=>3x 2 -4;e+l-6.r = 

=> -lO.t+1 


3x(x~l) 

3x 2 -3x 


--=> 

=> 


■Ix 


-3x 

-1 


On substituting x— — the original 

équation is veritïed a trae statcment. That 
means the restriction x* l bas no elïecl on 

the solution becau.se - ?'-l. 

7 


Hence our solution 


correct. 


1 

7 

v>- 


SS 


Défi n ë • 


When the variable in an équation 
occurs under a radical, the équation >s 
called a radical équation. 


Solve the équations 

(a) n /2x^3-7=0 

(b) ^3x+5=^/3xl6=ÿc-i 


Solution 


(a) To isolate the radical, we can 
rewrite the given équation as 

^2x-3 = 7 

=> 2x-3 = 49 

=> 2x =52 => x - 26 


Check 


Let us substitute x=26 in the 
original équation. Then 

^2(26)-3-7 = 0 

^52-3 -7 = 0 



(b) 


v/49-7 = 0 

0 - 0 

Hence the solution set is {26}. 
We hâve 




ÿ3x+5 = 

Taking cube of cach side 

3x+5 = x-1, 

2x=-06 => x--3 


Ghéek 


We substitute x 
équation. Then 


-3 in the original 


ÿ3<-3)+'5 - lÇ\\ 


45 = lf-4 


) 


=> y-4 = </-4 

Thus x - -3 satisfies the original 
équation. 

Here %/-4 is a real number becaus; 
we raised each side of the équation to an 
odd power. 

Thus the solution set = {-3} 

8 

Solve and check: yf5x-7- 


ijx + 10 = 0 

i^aïSfflü 

When two terms of a radical 
équation contain variables in the radicand. 
we express the équation such that one oi 
these terras is on each side. So we rewrite 
the équation in this form to get 

■j5x—7 — sjx +10 =0 


Squaring each side 


5x—7 

x+10. 

5x - x = 10 + 7 


ix - 17 => 

17 





Check 


17 


Substituting x= — in original 


équation 


x [5~x-7 -Jx+ÎÔ 


17Ï 


A 4 




0 


0 




0 


0 

0 


17 


i.e., x- — makes the given équation a 
4 


true statement. 

Thus solution set 


1 17 
1 4 


Solve ^[x+1 +sfx+2=- s j6x+) 3 

EDDBBB 


y[x + 7 +ylx + 2=yj6x + l3 
Squaring both sides we get 
x+7+x+2+27(*+7)(*+2)-6x+13 

=> 2^j x 2 +9x+14 = 4x+4 


^/x 2 +9x+14 = 
Squaring again 

x 2 +9x+14 

3x 2 -x-10 = 

2 




2x+2 

4x 2 +8x+4 

0 

= V () 

= 0 
= 0 


K|( 

s; 


3x -6x+5x-10 = 

3x(x-2)+5(x-2) - 

(x-2)(3x+5) 

I=2 ' f 

On checking, we see that x=2 
satisfies the équation, but x=-~ does not 
satisfy the équation. So solution set is (2} 


and 


-5 


is an extraneous root. 


Exercise 7,1 


Ql. 

i) 

Sol: 


Solve the lollowing équations. 


2 1 1 

— x — X = X -t- — 

3 2 6 


Multiplying both sides by 6 

2 ' A T * ) ' " ^ ( 7*1 = 6 M + * f 7 1 

[.A J \Z J KPJ 


4x— 3x = 6x + l 
x = 6x + 1 
— 1 = 6x -- x 
— l = 5x 


=> 

Check: 


Substituting x : 

2( r 


in the given équation 


r 

5 


l 1 

f 

5 6 


2 J_ = _l + I 
"Ï5 + 10~ 5 6 








-4+3 —6+5 


30 


30 


Hence solution set 


«) 


— — = — -- which is true 
30 30 

H! 

= -l 

3 2 

Multiplying both sides by 6 


jc— 3 x — 2 


y 

^7 

1 

H 

rx- 2 ^ 

% J 

l t ) 




2x - jè> — 3x + 0 = -6 
-x = ~6 


6(-l) 


x = 6 


Check: 

Substituting x = 6 in the given équation 
6-3 6-2 _ ^ 


3_4 

3 2 
1 — 2 = — 1 

— 1 = — 1 which is true, so solution 

set = {6} 



in) 


1 


>7 


2 5 \fl 

+ — = — + — — 3x 

3 6 3^2 


1 2 5 1 1 ^ x 
12 3 6 6 ’ 


Multiplying both sides by 12 


6jc— 1 + 8 = 10 + 2— 12jc 
6x+7 = 12 — 1 2 jc 
6x + 12x = 12-7 
18 jc = 5 


+2-f-~)+ 2 «-f4r 

(0 [0 


-\2(x) 


X 


5_ 

18 


Check: 

Substituting x = ^ in the given équation 


1 


_ _5 _ O 

2 L 18 6 

1 ( 5 — 3 


2 5 if 1 


— h 

3 6 3 


5 


-Jx- 
2 6 + 8 - . 


2^5 U 3-5' 
18 J + 3~6 + 3l. 6 , 


U—')+ --5_ A 

208/3 ~ 6 18 
1 + 12 15 — 2 
18 18 ~ v 
13 13 .. 

— = — which is true, so 
18 18 

f 5 1 e 

Solution set = < — > 

ll8j 


(iv) 


X H — — 2 
3 


/ 


V 


6x 


'J 


1 „ 4 , 

aH — = 2x OA 

3 3 

Multiplying both sides by 3 

,1 ( 4 x 

3x+#x- = 3(2x)-Z -- -3(6x) 

p \pJ 

3x + l = 6x-4-13x 
3x + l = -L2x-4 
15* = -5 
___5_ 

15 


x = — 


Check: 
Substituting x 


1 


in the given équation 


-i + I = 2 r ' * 

3 3 




3 3 


A-j, 


0 = 2 


î) 
% 


+ 2 


0 =-2 + 2 

0 = 0 which is true, so 

Solution set = < -— l 
l 3J 

5(,:-3) 


V) 


— JC = 1- 


6 9 

Multiplying both sides by 18 

3 Wx^7-i-18x = 18- 2 +8 




15(x-3)-18x = l8-2x 

15x-45-l 8x = 18- 2x 
15x-18x + 2x = 18 + 45 
-x = 63 
=> x = -63 

Check: 

Substituting x = -63 in the given équation 


5 (-63 — 3) 


-(-63) 


(~ 63 ) 

9 


n \ 

-66 

; 


+ 63 = 1 + 


0 


-55 + 63 = 1 + 7 
8 = 8 which is true, so 
Solution set = {-63} 

x 2x 


vi) 


3x -6 
x 


- = 2 - 


- = 2 — 


x-2 
2x 


3(x-2) x— 2 
Multiplying both sides by 3(x-2) 

2x 


^- 2)x T(^T) 

x = 6x— 12-6x 


= 2x3(x-2) — — x3(x-2) 


x-2 


[xj 


-Ï2Î 


Check: 


Substituting x = —12 in the given équation 
-12 _ 2 2 ( 12) 

3(-12)-6 -12-2 

-12 _ 2 (-24) 

-36-6 


-i4 


-12 _ 12 
-42 7 

2 _14-1_2 

7 ~ 7~~ 

2 _2 

1~ 1 


which is true, so 
Solution Set = {-12} 


r 

so 


vii) 


2x 


2x + 5 
2x 2 


2 

3 


4x+10 


x# — 


5 


2x+5 3 2(2x+5) 

Multiplying both sides by 6(2x+5) 

<>**) 

1 2x = 8x + 20 - 1 5 
12x— 8x = 5 
4x = 5 
4x = 5 
5 

x = — 

4 

Check: 

Substituting x = - in the given équation 
4 

À 5 ) 

*l/J _2 5 


y 5 ^ 

v/y 


+5 


/ 


rs 


+ 10 


2 


1 


7 _2 / 


5+10 3 iX' 

" 7 " 

J^ = 2_l 
Jtf' 3 3 
1 1 

- - - which is true, so 


Solution set = 


viii) 




2x 1 5 2 

^ — — f — x 1 

jc -1 3 6 x-l’ 1 

Multiplying both sides by 6 (x-l) 

*(*-!)*£ 

12x+2x-2 = 5x-5 + l 2 
12x+2x-5x= 2-5+12 
9x = 9 
9 

x = — 

9 


x = l 


Check: 

Substituting x = 1 in the given equator 

1-1 3 6 1-1 

2 1 5 2 

-f 1 

0 3 6 0 

a 2 . , 

As ^ is undefined, so x = 1 cannot be a 

solution thus the given équation has no 
solution. 

ix) ~ ^ __ 1 

* 2 -i "i+rin • X * ±I 


(x + 1) (x l) x+1 X+I 
Multiplying both sides by (x+l)(*-l) 

? 





Check: 

Substituting x = 2 in the given équation 

_2 1 _ = 1 

( 2) 2 — 1 2 + 1 2 + 1 

_2 1 __1 

4-1 3 ”3 

2_l_l 

3 3 ~ 3 

~ = ~ which is true, so 
Solution Set = {2} 
x) 


2 _ 1 1 

— 7 "~t , x ï—2 


3x+6 6 2 x +4 


1 


1 


3(x+2) 6 2(x+2) 

Multiplying both sides by 6 (x+ 2 ) 
2 


7H 


r Mx+2h 7j^f x ’^ 


4 = x + 2-3 


4 = x-1 
4 + 1 = x 

x = 5| 

Check: 

Substituting x — 5 in the given équation 

2 1 1 

3(5) + 6 6 2(5) + 4 

2 _ 1 1 

15 + 6 6 10+4 

2_ = J 1_ 

21 ~~ 6 14 
2 _7~3 
21 ~ 42 
2 4 

21 42 

7 2 ^ 

- - = ±- which is true, so 

21 21 

Solution Set ~ {5} 

f 

Q2. Solvc each question and check 
for extraneous solution, îf any. 

i) V3.X + 4 =2 

Squaring both sides 

(V3x+4) = (2)“ 

3x + 4 = 4 
3x = 4-4 
3x = 0 
0 


x = 0 

Check: 

Substituting x = 0 in the given équation 
\/3x+4 = 2 
,/3(0)+4=2 


V 0 +4 = 2 
>/4 = 2 

2 = 2 which is true, so 
Solution Set = {0} 
îi) fc-4-2=0 
3/2x-4 = 2 

Taking cube of both sides 

(fe"4) ; ' =(2f 

2x-4 = 8 
2x — 8+4 
2x ••= 12 

A " ,i 

EU * 

Check: 

Putting x 6 in the given équation. 

^ 2 x 7-4 --2 = 0 

^2(6V4--2 = 0 
%/Ï2--4 — 2 = 0 
4J/8 - 2 = 0 

- 2 = 0 
2-2 = 0 

0 = 0 which is true, so 
Solution Set = {6} 
iii) Vx-3 -7 = 0 
or Vx-3 = 7 
Squaring both sides 

=( 7) 2 

x-3 = 49 
x = 49 + 3 
x = 52 


v 



Check: 

Putting x — 52 in the given équation 
yfx-3-7 =0 
>/52— 3-7 = 0 
V 49-7 = 0 
7-7 = 0 

0 = 0 which true, so 
Solution Set = {52} 

iv) 277+4=5 

y/t + 4=~ 


Squaring both sides 

25 


t + 4 = 


25 

t~ 4 

4 

25-16 


4 


Check: 

9 

Putting / = — in the given équation. 
2yft + A =5 


2 i/r 4 = 5 




2 ./i±M =5 


■2,^=5 




= 5 


\i> 

5 = 5 which is true, so 


Solution Set = j — 


v) 


3 = 77^2 

Taking cube of both sides 

(</**+ 3)' =(^2)’ 

2x + 3 = x-2 
2x-x = -2-3 


x = -5 



Check: 

Putting x = -5 in the given équation. 
72x+3 = yfx^2 
yj2(-5) + 3 = 7-5~-~2 
^-"Ï0+3 = ^7 

= -\/-7 which is true, so 
Solution Set = {-5} 

vi) 7^7 = 727^28 

Taking cube of both sides 

2 - 1 = 2/ - 28 
2 + 28 = 2t+/ 

3t = 30 


r = 




y=ioi 


Check: 

Putting t = 3 in the given équation 

72^7 = 72t-28 

72-10 = 72x10-28 


-19 = 7jc 


^8=^20-28 
yf - 8 = \[-S which is true, so 
Solution Set = {10} 

vii) V2t + 6 - y/2t-5 = 0 or 

yfït + 6 = yj'l.t — 5 
Squaring both sides 

(V2t + ô) 2 =(V2r-5) 2 
2/ + 6 = 2t - 5 
X-X + 6 = -5 
6 = -5 which is not possible, so 
Solution Set = { } 

5 


viii) 


jt + 1 


= 2 , x* 


\2x+5 ’ 2 

Squaring both sides 

( 


x + l 


2x+5 

x+1 = 4(2jc + 5) 

x + 1 = 8* + 20 
1-20 = 8jc-x 


x = — 


19 


Check: 


19 


Putting x — in the given équation 


i\ 


/ jt + 1 

2x + 5 


= 2 


Solution Set = 



Définition 


The absolute value of a real 
number ‘a’ denoted by lal, is defined as 


lal 


\a, if a> 0} 

|— a, if a <0J 


e.g., 161 = 6, 101 = 0 and 1-61 = -(-6) = 6 

Some properties of Absolute 

Value 

If a, b e R, then 
(i) lal > 0 


(ü) 

(iii) 

(iv) 


l-al = lal 
\ab\ = lal. \b\ 


lal 

ib\ 


b * 0 


Solve and check, I2x + 31 = 11 


Solution 


By définition, depending on 
whether (2x + 3) is positive or négative 
the given équation is équivalent to 





+ (2x+3) —11 <?r 
In practice, these 
usually vvritten as 
2x+3 = +11 or 
2x =8 or 
x = 4 or 


-(2x+3)=l 1 
two équations are 

2x+3 = —11 

2x = -14 

x = -7 



Substituting x 


équation, we get 
12(4) + 31 


4, in the original 
11 


Now substituting x 
12(— 7) + 3! 


1 1, true 
—7, we hive 

11 


1-111 = 11 

Il = 11, true 

\ 

Hcnce x = 4, -7 are the solutions to 
the given équation. 

Or Solution set = {-7, 4} 

s®® 28 r* V Y \ O j 

Solve !8x - 31 = I4x + 51 


{Solution 


Sinee two numbers having the 
same absolute value are either equal or 


differ in sign, therefore, the given équation 


is équivalent to 

8jc — 3 =4x+5er8x-3 =-(4x+5) 
8x-3 = 4x+5 or 8x-3 = -4x-5 
8x -4x = 5 + 3 or 8x+4x=-5+3 
4x - 8 or 12x = — 2 


= 2 

On 


or x 
checking 


= - 1/6 
we find that 


both satisfy the original 


équation. 

f 1 

Hence the solution set < — -, 

l 6 

Sometimes it may happen that the 
solution(s) obtained do not satisfy the 
original équation. Such solution(s) (called 
extraneous) must be rejected. Therefore, il 
is always advisabie to eheck the solutions 
in the original équation. 

mmm 

Solve and check I3x + 101 = 5x + 6 


Soitition' 

■ 


The given équation is équivalent to 
±(3x+10) = 5x+6 

i>., 3x+10 = 5x+6 or 3x+10 = -(5x+6) 
3x+10 = 5x+6 or 3x+10 - -5x-6 

3x-5x = 6-10 or 3x+5x =-6-10 
-2x -—4 or 8x =-16 

x =2 or x - 2 

On checking in the original 
équation we see that x = -2 does not 
satisfy it. 

Hence the only solution is x = 2. 



Exercise 7.2 


Ql. Identify the following statements 
as True or False. 

i) |x| = 0 has only one solution. 

(True) 


Ii) Ail absolute value équations hâve 
two solutions. (False) 

îtl) The équation |x| = 2 is équivalent 

to x = 2 or x = — 2 . (True) 







iv) 

v) 

Q2. 

i) 


The équation |jc — 4| = —4 has no 
solution. (True) 

The équation |2 jc — 3j = 5 is 

équivalent to 2x - 3 = 5 or 
2x + 3 = 5 (False.) 

Solve for * x 
|3x-5| = 4 

+(3x-5) = 4 or -(3x-5) = 4 

3*_5 = 4 or 3x-5 = ^4 

3x — 4+5 or 3x = -4 + 5 

3x = 9 or 3x = 1 


x = 3 


1 


or 


x = 


Check: 

Substituting x = 3 in given équation 
|3(3)-5| = 4 

|9-5j = 4 
|4| = 4 ^ 

4 = 4 which is true 

Putting x = - in given équation 


V l 


\dS 


i 


1-5 


v3 
|l — 5| = 4 
| — 4[ = 4 

4 = 4 which is true, so 
f il 

Solution Set = |3,-| 
ii) i|3x+2| — 4 = 11 


1 


3x+2 =11 + 4 


i|3x + 2| = 15 

|3x+2| = 15x2 
|3x + 2| = 30 

+(3x + 2) = 30 or -(3x + 2) = 30 


3x + 2 = 30 
3x = 30 - 2 
3x = 28 
_ 28 
3 

Check: 


or 

or 

or 

or 


3x+2 = — 30 

3x = -30-2 

3x = -32 

-32 

x = 

3 


t 


28 


Putting x = — in the given équation 


i\H°t 


28 

7 . 


+ 2 


-4 = 11 


-128 + 21-4 = 11 
2 1 

— - 130| — 4 = 1 1 


i(30)-4 = !l 
15-4 = 11 

11=11 which is true 
32 
3 

équation. 


Now putting 


x = 


in the given 


i 




_32 

7 


+ 2 


-4 = 11 


i|-32 + 2|-4 = ll 
I|-30|-4 = U 
= (30) 4 = 11 


15-4 = 11 

11 = 11 vvhich is true, so 
'28 32 

3 i 


Hence Solution Set = -J — 

3 


iii) |2*+5| = 11 

+(2* + 5) = 1 1 

2* + 5 = 1 1 
2* = 11-5 
2 * = 6 
6 

x — — 

2 


or 

or 

or 

or 

or 

or 






jc = 3 

Check: 

Putting x = 3 in the given équation 
|2(3)+5| = 11 

|6+5| = 11 

M = U i \ ^ ^ 

11 = 11 which is true 
Now putting x = 8 in the given équation 
|2(~8)+5| = 11 

|-16+5| = 11 
|-11|=H 

11 = 11 which is true, so 

Solution Set = {3, -8} 

iv) |3+2*| = |6*-7| 

l 3 + 2 *l _ 1 

|6*-7| 


3 + 2* 


6*-7 

bx-l ) 


= 1 


or 


f 3 + 2x 
K 6x-7 J 


= 1 


3 + 2* 


= 1 


or 


3 + 2* 


6* -7 
3 + 2* = 6* — 7 or 
3 + 7 = 6*— 2* or 
10 = 4* or 


10 

=> * = — 

4 


= -l 


* = — 

2 

Check: 


or 


or 


6*-7 
3 + 2* = -6* + 7 
2* + 6* = 7 - 3 
8* = 4 
4 
8 
1 

* = — 


* = 


5 


Putting x= ~ in the given équation 
2 v 



8 = 8 which is true 

Now putting * = — in the given équation 



-7 


Solution Set = 
v) 


3 + /fyl 

WJ 

|3 + 1| = |3-7| 

M=M 

4 = 4 which is true, so 
5 


1,2 2 j 

|*+ 2| — 3 — .*> — |* — 2 [ 
J* + 2| + 1* + 2j = 5 + 3 
2|* + 2| = 8 

I * + 2 [ = ^—7 

|* + 2! = 4 


+(a + 2) = 4 or -(jc+2) = 4 

( 3-5jc^ 

= 1 or - 

( 3 - Sx '\ 

+ 

4+2 = 4 or jc+ 2 = — 4 

l 4 J 


l 4 J 

4 = 4-2 or x = - 4-2 

3-5* 

or 

3— 5jc 

4 = 2 or jc = -6 

! 4 

4 

Check: 

3— 5jc = 4 

or 

1 

* 

fl 

Putting jc = 2 in the give équation 

1 

fl 

LU 

* 

or 

3 + 4 = .‘ 

|2 + 2|-3 = 5-|2+2| 

—1 = 5jc 

or 

7 =5jc 


f4| 3 = 5 |4| 

4-3=5-4 

1 = 1 which is true 
Now putting x = — 6 in the given équation 
]-6 + 2| - 3 = 5 — J — 6 + 2| 

|-4|— 3 = 5— 1-4| 

4-3=5-4 

1 = 1 which is true, so 
Solution Set = {2,-6} 


vi) 


^■jx+3[ + 21 = 9 
2 ' 1 


30 


4+31 = 9-21 


|* + 3| = -12 


|jc -t- 3j = —24 

As the value of absolute cannot be 
négative, so Solution Set = { } 


vii) 


3 -5a: 
4 

3—5*! 


1 

3 

2 


2 

3 

1 


4 

3-5.ï 

~4~ 

3—5x 


■ - 
3 3 


't 


= 1 


= 1 


:-l 




1 

x = 

5 

Check: 
Putting x 


or 


x = 


in the given équation 



2 

3 


which is true. 


Now putting jc = — in the given équation 


3-/ 




1 

3 


2 

3 


3-7 

1 _ 2 

4 

3 ~ 3 


1- 


3~ 3 
1 _ 2 
3 ~ 3 
_ 2 
~ 3 


2 2 

— = — which is true 
3 3 


So, solution set = 
x+5 




= 6 


6 


or — 


fx+5) 


\2-xJ 


= 6 


or 


x + 


y 


= -6 


x+5 = 12-6x 
x + 6x = 12— 5 
7x = 7 


or 

or 

or 


jt = 1 

Check: 


or 


2-x 

x + 5 = 12 + 6x 
5 + 12 = ôx—x 
17 = 5x 
17 


x = 


Putting x = 1 in the given équation. 
= 6 


1+5 

2 

~1 

6 

— { 

ï 

— [ 

|6| 

= f 


6 = 6 

Now putting x 
17 


17 


in the given équation 


+ 5 


2 - 


17 



So, solution set = 


mumniTi.n 




Let a, b be real numbers, then a is 
greater than b if the différence a - b is 
positive and we dénoté this orde v relation 
by the inequality a > b. An équivalent 
statement is that b is less than a, 
symbolized by b < a. Similarly, if a - b is 
négative, then a is less than b and 
expressed in symbols as a < b. 


PropertieS of InequaJitics 


1 . Law of Trichotomv 


For any a.be R , one and only on 
of the following statements is true. 

a < b or a = b, or a > 1 

An important spécial case of thi 
property is the case for b = 0, namely, 
a < 0 or a = 0 or a > 0 for any a € R 

mammmm 

Let a, b, c e R. 

If a> b and b > c, then a > c 
If a < b and b < c, then a < c 


G) 

Gi) 


3. AddHate Closure Propért 


1 


(i) 

GO 


For a, b, c € R, 

If a > b, then a + c> b + c 
If a < b, then a + c> b + c 
If a > 0 and b > 0, then a + b > 0 



If a < 0 and b < 0, then a + b < 0 


. Multiplicative Propertv 


Let a, b, c, de R, 

(i) If a > 0 and b > 0, then ab > 0, 
whereas a < 0 and b < 0 => ab > 0 

(ii) If a > b and c > 0, then ac > bc 
Or if a < b and c > 0, then ac < bc 

(iii) If a > b and c < 0, then ac < bc 
Or if a < b and c < 0, then ac > bc 
The above property (iii) States that 

the sign of inequality is reversed if each 
side is multiplied by a négative real 
nuinber. 

(i v) If a > b and c > d, then ac > bd 


Solve 9-lx>\9-2x, wherexe R. 

9-7,r>19— 2x 

9-5x>\9 


-5jc>10 
x< — 2 

Hence the solution set = {jr I x<- 2} 


1 2 1 

Solve — x — <x -\ — 
3 3 


O 

XL, 


where jceR 


Solution 


1 

-<^+- 
3 3 


To clear fractions we multiply each 
side by 6, the L.C.M of 2 and 3 and get 


1 

2l 

<6 

r 

— x — 

A + - 

L 2 

3 J 


L 3 J 


, 1 

6x— x- 
2 

or 


6x2 ^r ^ 1 

<6jc + 6x- 

3 3 

3x— 4<6x+2 

-4-2< 6 jc— 3x 


or 


or 


~6 <3jc 

--<x 

3 


— 2 < jc => x > -2 
Hence the solution set 
= {jcIjc>— 2} 


Solve the double inequality 

-2a- 


-2 < 


Solution 


<1 , where .ve R 


The given inequality is a double 
inequality and represents two separate 
inequalities 






2<-^- and 


<1 


1 — 2 a 


<1 


or 

or 

or 

i.e. 


-6 <1-2a<3 
-7 < — 2a<2 
7 

- > A > — 1 


1<a<3.5 
Hence S. S = {a I — 1 < a < 3.5} 


Solve the inequality 
4 a - 1 < 3 < 7 + 2 a, where xe R . 


The given inequality holds if and 
only if both the separate inequalities 
4a- 1 <3 and 3<7 + 2a hold. We solve 
each of these inequalities separately. 

The first inequality 4 a- 1 <3 


gives 

4a < 4 i.e., v<I 


•(i) 


or 




3 < 7 + 2x => -4 < 2x 


î.e. 


— 2 < x => x > — 2 


(ü) 


Combining (i) and (ii) we hâve 
-2 < x < 1 

Thus the solution set = { jc I -2 < x < 1 } . 


Exercise 7.3 


Ql. 

0 


or 


Solve the following in equaiities. 

3 jc + 1 < 5 jc — 4 

1 + 4<5x— 3jc 
5 < 2jc 

5 

-< JC 

2 

5 

x > — 

2 


jc > — 


Solution Set = j jc I x > ^ j 

ii) 4x-10.3< 21x— 1.8 
4x—21x< 10.3-1.8 
-17x< 8.5 
17jc > —8.5 

825 
17 
jc > -0.5 

Solution Set = { jc I x > -0.5} 

iii) 4-— jc >-7 + — jc 

2 4 

4 + 7 > --JC+- jc 
4 2 


11 > 


X -h 2x 


lis — JC 

4 

11x4 


>x 


44 


>x 


or 


X< 


44 


Solution Set = j x I x < 


iv) 


x-2(5-2x) > 6x-3- 





x-2(5 — 2x) > 6x— ^ 

lultiplying both sides by 2 
>x-4(5-2x)>I2x-7 

2x — 20 + 8x>12x-7 

2x+8x-12x> 20-7 

-2x > 13 

2x< -13 

. 13 

x< 

2 

Solution Set = j x I x < -^ i 


v) 


3x+2 2x+l 


>-l 


9 3 

Multiplying both sides by 9 
3x+2-3(2x+l) > —9 

3x + 2 - 6x - 3 > — 9 
— 3x - 1 > -9 
-3x> 1-9 
-3x > -8 
-8 


x< 


-3 


x< 


8 




Solution Set = jx I x < — 1 

l 3] 

vi) 3(2x + 1) - 2(2x + 5) < 5(3* - 2) 

ox + 3 - 4x — 1 0 < I Sx - 1 0 
2x-7< 15 jc- 10 
i 0 — 7 < 1 5.x — 2x 
3 <13* 

3 


or 


13 


x > 


< X 


13 


f ^ "j 

Solution Set = j x l.x > > 

1 13.J 

vii) 3 (x ~ I ) - ( x - 2) > -2 (x + 4) 

3* - 3 — * + 2 > — 2x - 8 
2x — 1 > — 2x - 8 
2x + 2x> 1—8 
4* > -7 


Solution Set : 


[x!x>— -1 

l 26 J 


Q2. 

i) 


Solve the following incqualities. 

-4 < 3x + 5 < 8 


-4 < 3x + 5 

and 3x + 5 < 8 

-4 - 5 < 

3x and 3x < 8 - 

-9 < 3x 

and 3x < 3 

9 

, 3 

— < x 

and x < — 

3 

3 

—3 < x 

and x < 1 

-3 < x < i 

n Set - {x 1 

-3 <-<<!} 


4-3; 


7 



) 


4-3x 

and — -<! 


x > 

4 

Solution Set = 
viii) 


r xtx>-l] 


2— x+— (5x — 4) > 
3 3 v ’ 


+ 7 J 


*-x+?-(5 J: -4)>-i(fc [ +7) 
3 3 3 

Multiplying both sides by 3 

8x+2(5x— 4)>— (8x + 7) 

8x + 1 Ox — 8 > — 8x — 7 
18x-8 > — 8x — 7 
18x+8x> 8-7 
26x > 1 

1 


x > 


26 


-• 1 Ox < 4 - 3* and 
-10-4 < —3* and 
-14 <— 3x and 
143:3* and 
14 


> x 


14 2 

— >x>- 
3 3 


and 


4 - 3x < 2 
—3* <2-4 
—3* < —2 
3x > 2 
2 


x> 


3 


f 14 

Solution Set = < x 1 — > x > 
1 3 

■1} 

iii) 

, * — 2 , 

—6 < <6 

4 



, x-2 

—6 < and 

4 

x-2 , 

<6 

4 


-24 < x - 2 and 

x-2 <24 


—24 + 2 < x and 

x < 24 + 2 


-22 < x and 

x < 26 


Solution Set = {x ! -22 < x < 26} 
iv) 


3> — - X >1 

O 



3 > Z_£ 

2 

and 

7 ~*>! 

2 


6>7— x 

and 

7— x> 2 


6—7 > -x 

and 

-x > 2 - 7 


-l>-x 

and 

-x>-5 


1 < X 

1 <x<5 

and 

x<5 

Solution Set = {xl 1 < x < 5 } 


v) 

3x-10<5<x+3 



3x-10<5 

and 

5 < x+3 


-5-10 <-3x 

and 

-x<3-5 


— 15 <-3x 

and 

-x < —2 


15 > 3x 

and 

x> 2 


5 > x 

and 

x> 2 


5>x>2 


Solution Set = {x 15 > x > 2} 

vi) -3 £^<4 
-5 

% 4 x 4 

-3 S and — — < 4 

-5 -5 





x-4 

and 

x-4 

3> 

5 

>-4 

5 

15>x-4 

and 

x-4 > 20 

15 + 4 > x 

and 

x>4— 20 

19>x 

19> x>-16 

and 

x > -16 


Solution Set ={xf 19 > x > -16} 

vil) 1 - 2x < 5 - x < 25 - 6x 

1 — 2x<5 — x and 5 - x < 25 - 6x 
1-5 < 2x-x and 6x — x < 25 — 5 
-4 < x and 5x < 20 

-4 < x and x < 4 

-4<x<4 

Solution Set ={xl-4<x<4} 

viii) 3x— 2 < 2x + 1 < 4x + 17 

3x-2<2x+l and 2x + l<4x + 17 
-2-l<2x-3x and 2x-4x<17-l 
-3 < -x and -2x <16 
3>x and 2x>-16 

3 >x and x>-8 3>x>-8 

Solution Set = {x 1 3 > x > -8} 


Revîew Exercise 7 


Q3. Answer the following short 
questions. 

i) Define a linear inequality in one 
variable. 

A ns. Linear Inequalitv in one variahle 

Let a, b be real numbers, then a is greater 
than b if the différence a — b is positive and 
we dénoté this order relation by the 
inequality a > b. An équivalent statement is 
that b is less than a, symbolized by b < a. 
Similarly, if a - b is négative, then a is less 
than b and expressed in symbols as a < b. 


ii) State the trichotomy and 

transitive properties of inequality. 
Ans. Trichotomy Propertv of 

inequalitv 

For any a.be R, one and only one 
of the following statements is true. 

a<bor a = b, ora>b 

Transitive Propertv of inequalitv 

Let a, b, ce R 

i) If a > b and b > c, then a > c 

ii) If a > b and b < c, then a < c 




ins. 


The formula reiaiing degrees 
Fahrenheit to degrees Celcius is 

9 

F = 5 C+ 32 . For what value of C is 
F < 0. 

According to formula “F” will be 
9 

zéro, if -C+ 32 = 0 

fc = ~32 

C=-fx5 


c=- 


16t) 


inget F < 0 i.c. négative C < 


160 

9 


ck: 


Seven limes the sum of an integer 
and 12 is at least 50 and at most 
60. Write and solve the inequality 
<hat expresses this relationship. 

Let the required integer be x then 
50<x + 12<60 
50<x + 12 and x + 12<60 
50-12 <x and x< 60-12 
38 < x and x < 48 
38<x<48 

Solve each of the following and 
check for extraneous solution, if 
any. 

V2t + 4 - Vt-I 

Squaring both sides 

(Æm) 2 =(VT^) 2 

2t + 4 = t — 1 
2t — t = -1—4 
t = -5 

V2t + 4 — Vt — 1 
\[2X-5) + 4 = V-5 - 1 


is 


ü) 


VQo+4 = vQî 

•J—6 — V~ 6 Which 
solution Set = (-5) 

V~3x-1 - 2yjs-2x - 0 
a/3x- 1 = 2-v/8-2x 
Squaring both sides 

(■s/3x-^I) 2 = (2-v/8 — 2x ) 
3x-l = 4(8-2x) 

3x -1 = 32-8x 
3x + 8x = 32 + 1 
Ils ~33 

yi 

ÿi 


x -3 


true, so 



Check: 

^ Æh - 2\/8-2x = 0 

- 2v8 - 2(3) — 0 

v / 9^T-2 v /8^6=0 

a/8 — 2>/2 =0 

2\f~2 - 2-JÏ ~ 0 

0 = 0 Which is true, so 
solution set = {3} 

Q5. Solve for x 
i) |3x + 14|-2 = 5x 

|3x+14| = 5x + 2 
±(3x + 14) = 5x + 2 
3x + 14 = ±(5x + 2) 

3x + 14 = 5x + 2 or 3x + 14 = -5x-2 


Check: 


3x-5x = 2- 

14 or 3x + 5x = -2-14 

-2x =-I2 

or 8x =-16 

12 
x = — 

16 

or x = 

2 

8 

x =6 

CN 

\ 

II 

X 

u 

O 

* 

Put X = 6 j n 



30 


|3x +14|-2 = 5x 
|3(6)+14|-2 = 5(6) 
|l8 + 14|-2 = 30 
|32|-2 = 30 
30-2 = 30 

30 = 30 , which is true 
Now put x = -2 
|3(-2) + 14|-2#5(-2) 
|-6+14|-2^-10 
| 8 |- 2*-10 
8— 2^— 10 

6 * -10 which is not true 
So, Solution Set = {6} 

ii) — |x-3| = — |x + 2[ 

3 2 

|x-3[ _3 

|x + 2l 2 

x -3 _ 3 \ 

x + 2 2 

Irl) ~ 3 

y x + 2 j 2 


1 


-3i4i2i 


O 


3_ 2 
3 2 

1=1, which is true 
So, Solution Set = {-12,0} 

Q6. Solve the following inequalitv. 

1 


t) 


x + 5<l 


— *-x<l-5 
3 

— x < —4 
3 


or 


x-3_ + 3 


x + 2 2 

x-3 _ 3 x -3 _ _ 

x + 2 2 x + 2 

2(x-3) = 3(x + 2) or 2(x-3) = -3(x + 2) 
2x-6 = 3x+6 or2x + 3x = 6-6 
-x = 12 or 5x = 0 
x = -12 or x = 0 

Check: 

Put x =-12 


-ix-3l = ~lx+2l 
3 2 


1 


Ah 


-12-3| =— 1-12+2| 
3 2 

1, -15l = ~|-10l 


O. 


15 10 

3 ~ 2 

5 = 5, which is true 
Now put x = 0 

i|0-3| = ^|0+2| 

3 2 


ü) 


0 1 - 2x 

-3 < < 1 


-3< 


5 

l-2x 


, 1 - 2x 
and < 1 


Multiplying both sides by -3 
x > 12 

Solution Set = { x / x > 12} 


5 5 

Multiplying both sides by 5 

— 15 <1 — 2x and 1 — 2x<5 

-15-1 < -2x and -2x <5-1 

-1 6 < -2x and -2x < 4 

Multiplying both sides by - 1 

16>2x and 2x>-4 

16 , — 4 

— > x and x > — 

2 2 

8 > x and x > -2 

8 > x > -2 

Solution Set={x/8>x> -2} 


N> | W 




/ 


3. 


Whicii o f the following is the 
solution of the inequality 
3 - 4x < 1 1 ? 

' (a) x>-8 

(b) x>-l 

(c > "T 

(d) None of these 
A statement involving any of the 
symbols <, > or < or > is called: 

(a) Equation (b) Identity 

(c) Inequality (d) Linear équation 

x = is a solution of the 

.3 
‘2 

(b) 3 


8. An inconsistent équation is that 
whose solution set is: 

(a) Empty (b) Notempty 
(c) Zéro (d)None of these 

9. Absolute value of a real number a 


6 . 


7 . 


5 

(d) 

2 


4. 

i 

5.1 


inequality -2 < x <- 

(a) -5 

(c) 0 

If x is not larger than 10, then 

(a) x>8 (b) x<10 

(c) x < 10 (d) x > 10 

If the capacity c of an elevator is at 

most 1600 pounds, then 

(a) c < 1600 (b) c>1600 
(c) c < 1600 (d) c > 1600 
x = 0 is a solution of the inequality 
(a) x > 0 (b) 3x + 5 < 0 

(c) x + 2 < 0 (d) x — 2 < 0 

The linear équation in one variable 
x is: 

(a) ax + b = 0 

(b) ax 2 + bx + c = 0 

(c)ax + by + c = 0 

(d) ax 2 + by 2 + c = 0 


10 . 


11 . 


12 . 


(a) ' 

\ a a > O 

^\-a, if a<0 

(b) 

' . (a if a<0 
’’ |-a if a>0 

(c) 

j a if a>0 
' a ' |-a ifa<0 

(d) 

None of these 

|x|=a 

is équivalent to: 

<a)J 

x = a or x ~ -a 

(b) 

1 -1 

x=- orx = — 
a a 

(c) 

-1 

x = aorx= — 
a 


(d) Noneof these 

A linear inequality in one variable 
x is: 

(a) a x + b > 0, a ^ 0 

(b) ax 2 + bx + c < 0, a * 0 

(c) ax+by + c>0, a*0 

(d) ax 2 + by 2 + c < 0, a * 0 
Law of Trichotomy is . . . 

(a,be R) 

(a) a < b or a = b or a > b 

(b) a < b or a = b 

(c) a < b or a > b 

(d) None of these 



13 . Transitive law is 

(a) a < b and b < c, then a < c 

(b) a > b and b < c, then a > c 

(c) a > b and b < c, then a > c 

(d) None of these 

14 . If a > b, c > 0 then: 


15 . 


16 . 


17 . 


18 . 


19 . 


(a) 

accbc 

(b) 

ac > bc 

(c) 

ac = bc 

(d) 

None 

If a > b, c > 0 then: 


(a) 

a b 

- > — 
c c 

(b) 

a b 

— < — 

c c 

(c) 

a b 

c c 

(d) 

b b 

C £! 


If a > b, c < 0, then: 
(a) 


a b 

(b) 

c c 


a b 

— > — 

c c 


(O 

c c 

If a, b 6 R then: 

la 


«o -s^ 


(a) 

(c) 


-t (b) 


=H t* 


=]-: (d) None of these 
a 


When the variable in an équation 
occurs under a radical, the equatioi 

is called a équation. 

(a) Radical (b) Absolute value 

(c) Linear (d) None of these 
Jxj— 0 has only solution. 


(a) one (b) two 

(c) three (d) none of 

these 

20. The équation |x| = 2 is équivalent to 

(a) x=2orx=-2 

(b) x = -2 or x = -2 


(c) x a 2 or x = - 

2 

(d) x = 2 or x = — *■ 

2 

21* An is équation that is satisfied 

by every number for which both 
sides are defined: 

(a) Identity (b) Conditional 
(c) Inconsistent (c)None 

22- An équation is an équation 

whose solution set is the empty set: 
(a) Identity (b) Conditional 
(c) Inconsistent (d) None 

2^* A équation is an equa .ion that 

is satisfied by atleast one number 

\ but is not an identity: 

(a) Identity (b) Conditional 
(c) Inconsistent (d) None 

24. x + 4 = 4 + xis équation: 

(a) Identity (b) Conditional 

(c) Inconsistent (d) None 

25. 2x + 1 = 9 is équation: 

(a) Identity (b) Conditional 

(c) Inconsistent (d) None 

26. x = x + 5 is équation: 

(a) Identity (b) Conditional 
(c) Inconsistent (d)None 

27. Equations having exactîy the same 

solution are called équations. 

(a) équivalent (b) Linear 

(c) Inconsistent (c) None 

28. A solution that does not satisfy the 

original équation is called 

solution: 

(a) Extraneous (b) Root 

(c) General (d) None 


ANSWER KEY 


1 . 

b 

2. 

C 

3. 

C 

4. 

b 

5. 

C 

6. 

d 

7. 

a 

8. 

a 

9. 

a 

10. 

a 

11 . 

a 

12. 

a 

13. 

a 

14. 

b 

15. 

a 

16. 

a 

17. 

a 

18. 

a 

19. 

a 

20. 

a 

21. 

a 

22. 

c 

23. 

b 

24. 

a 

25. 

b 

26. 

c 

27. 

a 

28. 

a 
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